Among the various means used to diagnose dense plasmas the most interesting are surely those which provide temporally and/or spatially resolved information. An example is the spectral analysis of X-ray emission.
For laser created inertially confined plasmas with 1021 to 1024 electrons per cubic centimeter in the 200 eV to 1 keV temperature range; the ionization state is high enough to focus our studies on H-like ion emission. For resonance lines such as Lyman a, the optical depth can reach 10 or more and the resulting reabsorption is so important that the line profile is mostly due to the radiative transfer along the path of the local emission. Its calculation, however, needs the initial local emission line shape and is a good motivation for studying the Stark broadening of the wings of even these reabsorbed lines. Higher upper level emission, on the other hand, provides a better investigation of the emission itself, since for the Lyman y, for instance, the corresponding optical depth lies in the 10-2 -10 -1 range. Then the most important broadening mechanism comes from Stark effect, except at the line center itself, and is directly related to the instantaneous local conditions, mainly electrical charge density. This paper presents a simple computation of the argon Lyman y line profile for density diagnostic purposes in DT. For theoretical reasons in hydrodynamics, one should prefer experiments using a near zero argon proportion. As it is unrealistic we just consider here the DT to be preponderant, and that no argon ion is the closest to any other argon ion. The electron density range is 1021 to at least 1023 cm -3. At such densities, the gradient length corresponding to the screened ionic microfield can be shorter than the orbital mean radius of the optical electron. Thus the usual hypothesis of a homogeneous field is no longer valid We present a development including the dipolar and quadrupolar terms, as the first two terms of the Taylor expansion of the microfield from the nearest perturber (1 NN) , to determine the quantum response J(w, F) to the field F. The projection set is restricted to n-level hydrogenic states in the spherical harmonic representation. The evolution of the projections of the new eigenstates on these nlm ) de [3] Pi being the density in the initial state for the total configuration (the quantum state I i &#x3E; and the surrounding conditions expressed in the value of the field and of its moments).
This expression is valid as long as A » ( i I r Ii). In a first approximation we may factorize p; as a product of the probability s(F) [4, 5] [6] as :
The difference with the previous expression is the factor K(w) inside the integration :
In order to make the search of new eigenstates easier, the investigation of the new eigenstates uses the projection on the subspace defined by a given value of n only. Then we must restrict the broadening frequency range to the limit of confusion with other n, as in the Inglis-Teller like condition :
where E1 is the hydrogen ionization energy. For medium Z elements, we are limited about A(o 3 %, (0 and we checked that, within this range, the maximum variation of K(cv) is less than 10 %. So we present the line profile J(w) instead of the real emission P(w).
The last step, which is the convolution of quasistatic results by electron impacts is also presented in the J(a)) form.
Calculation of the new quasi-static eigenstates.
We use the spherical harmonic functions, solutions of the unperturbed hydrogen-like Hamiltonian Ho, as a basis of representation { I nlm &#x3E; }. Parabolic coordinates (n1, n2, m) have often been used [7] figure 5 . Eventually, the states 1 433 &#x3E; and 143 -3 &#x3E; remain unmodified 1413 &#x3E; = !433); 1-41-3&#x3E; = 143-3 &#x3E;, but there is a slight energy translation, also presented in figure 5 . There is no possible dipolar emissivity from the states m = 2 towards the final state f) A correction can be added for this configuration interaction [6] as a perturbation. But the only direct incorporation is the calculation of the dipolar strength, the energy being the variable. With the dipolar term only, the calculation is possible for each value of F [7] but the integration over F would be quite costly in computer time.
The projections of 4j0 ) and I 4j ± I &#x3E; over 410 ) and 41 +1 &#x3E; are shown in figure 2 The addition of all components into the quasistatic line profile is shown in figure 8 at high density to demonstrate this behaviour of 42 ± 1 ). Figure 9 ion dynamics effects result in a Voigt convolution of the mere quasi-static profile :
The Lorentzian-like electronic impact parameter is routinely calculated from [1] N being in m-3, kT in eV and ? Am also in eV.
A more recent expression can be found in [9] electron impact width for density estimations -and justify the efforts towards a better description of the quasi-static phenomena by the fact they are the most significant. 5 . Discussion.
In this paper, we have expanded the field expression, using the single first neighbour approximation, to its first Taylor terms, dipolar and quadrupolar. But, since the real plasma is a much more than three-body problem, the field determination comes from a statistical calculation using all the neighbouring ions in a correlation hierarchy. So 
